tane (Table 9) ; n-pentane (Table 10) ; n-hexane (Table 11); n-heptane (Table 12) ; n-octane (Table 13) ; n-nonane (Table 14) ; and n-decane (Table 15 ). Depending on the compound under consideration, calculations were conducted at the semiempirical PM6 [2] , M062X/6-311++G(d,p) density functional [3] [4] [5] [6] [7] [8] , and CBS-Q//B3 [9] [10] and G4 [11] composite method levels of theory.
In general, all levels of theory provided good agreement with experimental C p,gas data (< ±10% deviation) -regardless of molecular size -for the compounds under consideration. Several trends are evident in the accuracy of the theoretical data. A modest but progressive loss of C p,gas predictive accuracy occurs with increasing molecular size among the n-alkanes. For most compounds at all levels of theory, the highest C p,gas estimation accuracy occurs at elevated temperatures (PM6: ≈500 K; CBS-QB3: ≈800 K; and G4: ≈900-1000 K), with the loss of accuracy typically increasing more rapidly as the temperature is progressively lowered below this accuracy maximum compared to corresponding temperature increases above the C p,gas accuracy maximum. C p,gas prediction accuracy appears to depend less on the level of theory applied compared to the temperature under consideration. 
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298.15 7.17 Table 5 : Experimental and PM6, CBS-Q//B3, and G4 calculated gas phase constant pressure heat capacities (C p,gas ) at 1 atmosphere for methane between 298.15 and 1500 K. Values in brackets represent percent deviations from experimental data. T expt.
[13] C p,gas PM6 C p,gas CBS-Q//B3 C p,gas G4 C p,gas (K) (cal mol Table 6 : Experimental and PM6, CBS-Q//B3, and G4 calculated gas phase constant pressure heat capacities (C p,gas ) at 1 atmosphere for ethane between 298.15 and 1500 K. Values in brackets represent percent deviations from experimental data. T expt.
[13] C p,gas PM6 C p,gas CBS-Q//B3 C p,gas G4 C p,gas (K) (cal mol Table 8 : Experimental and PM6, CBS-Q//B3, and G4 calculated gas phase constant pressure heat capacities (C p,gas ) at 1 atmosphere for n-butane between 298.15 and 1500 K. Values in brackets represent percent deviations from experimental data. T expt.
[13] C p,gas PM6 C p,gas CBS-Q//B3 C p,gas G4 C p,gas (K) (cal mol Table 10 : Experimental and PM6, CBS-Q//B3, and G4 calculated gas phase constant pressure heat capacities (C p,gas ) at 1 atmosphere for n-pentane between 298.15 and 1500 K. Values in brackets represent percent deviations from experimental data. T expt.
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